Abstract. Survival 
Introduction
Modern companies are facing tremendous competition, market globalization, short production deadlines, fast and dynamic changes in business environment. Hence the growing needs for information technology support and related information systems, which in recent decades have become a key factor for increasing the efficiency and profitability of the companies.
Apart from using information systems for PDQDJHPHQW ɨI procurement data, sales and purchase transactions, warehouse operations, finance and human resources, information technologies are increasingly used for analysis, planning and control of business processes. In contemporary economy companies need various business intelligence techniques for analyzing business data, such as sales revenue or production costs.
The term business intelligence (BI) was first introduced by Howard Dresher, Gartner Group analyst, to denote "concepts and methods to improve business decision making by using factbased support systems" [7] . Business intelligence as it is understood today provides tools for online analytical processing, data mining [3] [8] , process mining, business performance management and predictive analytics.
On Line Analytical Processing systems support the business decision making, increasing the efficiency, productivity and gaining competitive advantage on the market.
Process mining [1] is a technique for extracting knowledge from event logs of the existing information systems in order to discover process or organizational structure. When existing documentation is inadequate transaction logs of the resource planning system or trails of workflow management systems can be used to construct models of processes, organizations and social structures. Business process management [4] is focused on improving business processes using IT technology, as for example automation of business processes and human interaction management. It enables companies to be more efficient and capable of change [6] related to clients needs, market demands, speed of delivery and the quality of products.
Predictive analytics uses past performance and transactional data to predict future trends and behavior patterns. Business predictive models [5] encompass assessing customer behavior for marketing purposes or evaluating the risk for credit payments on time, categorizing customers by their product preferences etc.
Numerous data mining methods [2] are used for marketing, sales and customer support: market basket analysis, clustering, neural networks, decision trees, genetic algorithms, association rules, statistical methods, etc. For example, decision trees are powerful and popular technique for classification and prediction.
There are a lot of programming tools for data mining present on the market, produced by leading software companies. For example tools that are part of the statistical program packages, In this paper we are considering the implementation of methodologies for market segmentation, discovering the profile of typical customers for particular kind of products, their buying preferences and cross selling motivators.
Analysis of customer profiles
Survival on the market and competitiveness of the companies often depend on how well they know their customers i.e. what are their customer profiles. Certain information can be retrieved from the customer profiles, as for example, whether the lower price of products is a decisive factor for the purchase of some products, which products a customer or group of customers prefers, at which age are loyal customers, whether the income, marital status and number of children have an impact on their buying preferences, etc.
The data used in this paper are provided by Macedonian company that deals with retail and wholesale. This company has wholesale and retail store. The company database records daily sales, purchases and other transactions. For the purpose of creating customer profiles a questionnaire is prepared. This questionnaire is filled anonymously by 120 customers in one of the company stores. Responses to questions are transformed into a format for processing in the program package IBM SPSS Statistics, which includes data mining tools.
The analysis of the data obtained from the survey should reveal valuable information about the customer profiles. Moreover, it is expected that this information will improve the effectiveness of the company.
Data mining comprises various techniques for finding hidden links and relationships in large databases, and includes rules that can be used to predict future behavior and guide decision making. Any data mining analysis imply dividing the observed samples in two sets, training and testing set. The testing samples are used to check the reliability of the solution. If there is a significant deviation for testing samples, the procedure is repeated until satisfactory results are obtained.
Determining the factors that affect the customer bill using Bayesian network
Bayesian belief networks enable modeling conditional independence between sets of variables. Every variable in the Bayesian network is conditionally independent of its followers in the network. Bayesian network represents a joint probability distribution for ordered group of variables.
With Bayesian network we model the dependency of customer bill on monthly income, marital status and number of children. The monthly income here is divided into 4 categories and ranges from 0 to above 25000 MKD. The variable marital status has two values single and married while the number of children is divided in 5 categories from 1 to over 3 children. Bill's total is divided in 5 categories from 0 -3000 MKD. The data processed with SPSS Statistics are used as input to Clementine. Bill's total is considered as goal variable and the other variables as predictive variables.
Bayesian network (Fig. 1) shows that the largest impact on the customer bill has monthly income, then marital status, age and number of children. The largest impact 0.30 has the monthly income. Also from the Bayesian network is obvious that the customer age affects the other variables and therefore of great importance will be to predict the age of loyal buyers in the further analysis. Conditional probability of the variable monthly income is given in Table 1 . From the conditional probability table of the monthly income which is correlated with age and bill's total is evident that the dependency is higher where the probability is closer to 1.
Results in the table show that customers aged 20 to 30 years who make the bill 000-500 MKD are most likely to have a monthly income of 5000 to 15 000 MKD or customers over the age of 50 years who have 000-500 MKD bill are unlikely to have a monthly income above 25 000 MKD.
Determining the factors that affect the customer bill using decision tree
Decision tree is a structure that can be used to split a large collection of data into many small sets of data using a simple decision rules. With each subsequent division members of the resulting sets are becoming more similar to each other. The model of the decision tree consists of a set of rules for dividing a heterogeneous population into smaller homogeneous groups in terms of a goal variable.
Decision tree can be constructed automatically by applying one of several algorithms for decision trees on the data. The goal variable is usually of categorical type. The decision tree model is used to calculate the probability that a given record belongs to particular category or to classify a record, assigning it to the class where it probably belongs.
In our case we will use decision trees to classify data and to answer whether the customer's monthly income affects the bill's value and whether customers take the lower price as the decisive factor. The lower price is given with the variable p5. CHAID algorithm is used for creation of the decision tree shown in Fig.2 . From the decision tree is evident that the monthly income affects the customer bill, but mostly for the category of customers with income from 5000 to 15 000 MKD. The same category of customers (66.7%) often makes bills with values less than 500-1000 MKD. The bill with total value greater then 500-1000 MKD is made by the category of customers with monthly income above 25000 MKD.
For the category of customers with bill total value less than 500-1000 MKD lower price (71.4%) was the decisive factor for buying a product. It is obvious that most common customers in the store are customers with income from 5000 to 15000 MKD, which often make the bill with value less than 500-1000 MKD. That would mean if the prices are lower in the store, the most frequent category of customers is likely to make larger bills.
The impact of issued loyalty cards over the sales
Neural networks are a powerful general purpose tool used for prediction, classification and clustering. The training of neural network builds a model which can then be used to calculate the result in cases where the output result is not known. The process of training the neural networks is actually a process of tuning the weights in order to achieve the best combination of weights for calculating the desired results.
Neural networks consist of nodes or units that are directly connected. Each neuron first calculates the weighted sum of its inputs, and then applies the so-called activation function. The activation function should satisfy two basic requirements: a neuron should be active when certain desirable inputs are present and not active for undesirable inputs and the activation function should be nonlinear.
The neural network is used in this paper to determine the characteristics of the groups of customers interested and not interested in receiving loyalty cards. For this purpose data from questionnaires filled anonymously in a company store are used. For our neural network dependent variable is whether customer wants loyalty card, coded as p8, where value 0 means not interested and 1 interested to get a loyalty card. We assume that this interest depends on variables age, number of children and marital status. Table 2, Table 3 and Table 4 are obtained using SPSS Statistics. Data presented in Table 2 show that 100% of the examples are valid. 75% of data set is used for training and 25% for testing the neural network. Table 3 contains information about the dependent variable (interest to receive loyalty card) and the factors on which it depends (age, marital status, number of children). The table also shows the number of units in input, hidden and output layers, types of activation functions and error function. Table 4 shows that 94.4% of the training set and 93.3% of the testing set are correctly classified. From the visual presentation of the neural network (Fig. 3) is evident that the group interested in receiving a loyalty card consists of customers aged 40-50 years and those having more children, in our case 3 children. Customers above 50 years are not interested in getting a loyalty card. Loyalty cards are often used by supermarket chains to improve customer retention and to increase their profit. They enable tracking the spending patterns and customer preferences in order to make special offers and rewarding. Loyalty cards are issued in this Macedonian company in July 2011.
Analyzing the retail before and after issuing the loyalty cards in the period from January till September 2011 a slight increase is evident in July (Fig. 4) . Figure 4 also shows the prediction of retail till the end of the year. To investigate the spending patterns of the customers further analyses are performed. It is noticeable that the customers with loyalty cards prefer visiting the store more often but their bills are smaller (Fig. 5) . 
Market basket analysis
The method of market basket analysis is applied to the data to discover association rules that connect pairs of products and the probability that they will be purchased together. As variables are defined 28 products, such as bread, milk, meat, cheese, yogurt, sour milk, cream, oil, fish, juice, coffee, sugar, beer, margarine, chocolate, soup, eggs, mayonnaise, ketchup, powder, softener, sponges, shampoo, etc.
To analyze the data Gri algorithm is used from SPSS Clementine package. Figure 6 shows the obtained association rules with different degrees of support and accuracy. The products are grouped in several categories for better clarity, such as food, beverages, hygiene products, etc. The category of hygiene products is presented in Figure 7 . These results can be used in promotional activities for different market segments.
Conclusion
This research shows that data extracted from the survey and customer bills, processed and analyzed with data mining tools provide useful information for the company.
From the obtained results several conclusions can be drawn:
-Customers income affects the spending pattern compared to other factors, such as age, marital status, and the number of children. The lower price of the products is important factor that influences customer's decisions.
-Issuing loyalty cards combined with promotional activities and discounts for pairs of associated products can increases the profit.
According to analysis performed in the stores of Macedonian company customers more interested for receiving loyalty cards were aged 40-50 years and had more children. Issuing loyalty cards should be accompanied with rewarding policy in order to increase customer loyalty.
Using decision tree and market basket analysis the spending patterns of the customers with loyalty cards can be discovered. Results from our analysis show that the customers aged 40-50 with more children prefer visiting the store more often but their bills are smaller. These analyses also show the buying preferences of this category of customers.
Using simple statistical methods from the survey we concluded that 78% of the customers want to buy with cross selling and that 60% of them prefer these products to be food.
